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flbjective

'rho obj,,:t. iv f the work descri ,d in this report have been to

examine careful;v tb, trlining developmni process, as it is carried out in

Air Force t,huical trainin;,, setting', and to revise the m,d;lel ter matching

training approaches with train:0g settings so that its usetulness to Air

Force t:aining developers is ineve0sed.

Approacn

The approach taken in this work was to select six training development

efforts being carried out in Air Force Schools of Applied Aerospace Sciences,

discuss these efforts with the persoanel involved periodically over a period

of eight months, and obtain training documentation as it became available.

The six training development etforts selected were:

(1) Air base ground defense. courses, Lackland AFB

(2) Electronic fundamentals portion of course on maintenance of

cryptographic equipment, Lackland AFB

(3) Intermediate level maintenance courses for F 15 avionics systems,

Lowry AFB

(4) Materiel control aircraft/IrBN course, Lowry AFB

(5) Modularized instructional system development course, Sheppard AFB

(6) Transportation officer course, ;Theppard AFB

The previously developed model was based on the concepts of "training

approach" and "training setting", which were intended to include all factors

that should be considered in develop ng training. The ,concept of training

approach includes any method, technique, device, or system considered for

use in training. The concept of training setting covers all elements of

the training agency or establishment, including resources, policies, training

content and student characteristics. The format of this version of the

model involved two parallel sets of questions, one set dealing-with the

training approach and the other set with the training setting.
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Results

The revision of th.: my,1 ,1 thre,. malor

(I) Consolidation of th,. two ,ets of noest jonu into one sot, for

brevity and more fL. ble n.;age. The concepts of training

approacll and training ':-;etting are retained in using the model.

(2) Division the model into Stages 1 and IT, corresponding

respectively t.) early activities in the training development

process, which culminate in the Training Plan, and to the

actual development oi plan,,, of instruction, lesson plans,

study guides, etc.

(3) Addition ol specific guidance on the implications of different

kinds of training content for choosing training approaches.

in addition, some general observations were made on practical exigencies of

the training development process, as it was observed in operation, and on

the backgrounds of Air Force training developers and their perceptions of

the policies and constraints within which thry work.

The revised model is presented, with suggestions for its use in t\ir Force

training development efforts.
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',i1,tot-f. I

1T.k. i

This is tlw concluding ropovt on A project entitled, "Kasic 1;escarch

Relevant Co Air i. coo Technical Fraining," which 11.1s been supported

by 11e Air )coo utii:c o I ScientiCic Research under Contract No. F44620-

74-C-0307. rhe proje(t has boon t:ocused generally on the training develop-

ment process, and has sought to facilitate the effective usc of training

technology by developing A 1110(101 tor evaluating training approaches or

innovations against the requirements and constraints ot.particular training

settings. This model is referred to as the "AFTFC'MOdel."

Phase 1 of the project hogan 1 August 1973 and ended 31 August 1974.

In this phase on initial version of the AFTEC model was developed and sub-

jet:ted to criticism hv Air Force training developers and designers in the

Technical Training Centers. The revisod model incorporating these criticisms

is presented in a Technical Report (Haverland, 1974) which describes the

Activities and accomplishments of Phase 1 of the project.

Phase IT of the project extended from 1 September 1974. to 31 August

1975. During this phase of the project it was planned to use the AFTFC

model to select a training setting (course) in which to implement the peer

instruction training Approach (l.:eingarten, HungerInnd and Brennan, 1972).

However, the peer instruction training approach became the object of intense

interest by Air Force training agencies, and in order to sustain and satisfy

this interest, the selection of the course and the developmont of the peer

instruction system was accelerated and given high priority. The result was

that the mo.Jel. was not used to select the course, and the peer instruction

part of the project took on a life of its own. Late in Phase II the work of

the project was separated into two parallel sub-projects; one dealing with

the implementation of the peer instruction system in the Communication Center

Specialist Course (3A11R29130) in the School of Applied Aerospace Sciences at

Vieppard AFB, and one in which further work with the AFTEC model was under-

ta,;.en. Most of the effort in Phase Il was spent on the peer instruction

work. Activities and accomplishments during Phase 11 are described in more

detail in an Interim Scientific Report (Haverland and Hungerland, 1975).

5
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Phase ILI ot the project has extended from 1 September 1975 'o 31

August 1976 during this period the work with.the peer instruction system

was completed and has 1,een reported separJtelv (Hungerland, Taylor and

Brennan, 1976). The work with the FITC model during Ph:ise I I I is the

subject of tAhi report.

Objective

The general objective of the project has been to facilitate the effective

use of training technology through the development of a model for matching

training approaches or innova;:ions with specific training settings. The

specific objectives of Phase III activitito in the project have been to

examine closely the training development ..1Locess as it is carried out in Air

Force technical training, and to revise s
AFFEC model so that its useful-

ness to Air Force trainin:, developers is increased.

Definitions

The first vrsion of the AFTEC moc'el was based on the two complementary

concepts of training approach and training setting. In developing these con-

cepts, an attempt was mAe to consider all the elements involved in training,

and divide them into Lwo categories; the training approach and the training

setting.

The concept of training approach includes any method, technique, device

or system considered for use in training. Examples of training appLaches

include the following: a self-paced learning system, a performance-oriented

training system, a peer instruction system, a sound-slide system for instruc-

tion, performance testing, a learning center system utilizing carrels and

modular instructional packages, the lecture method, the discovery method, and

the Socratic method. More than one of these training approaches may be

combined with performance testing on criterion objectives to yield an in-

tegrated and comprehensive training approach. As a further example, the peer

instruction system (Weingarten, Hungerland and Brennan, 1972) includes thoro-

going performance orientation of the learning activities, and performance

testing, in addition to peer instruction.

The concept of training setting covers all elements of the training es-

tablishment, including resources, policies, training content, and student

characteristics. A training setting can be defined to cover a whole c")tirse,

8
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a ma j 0 r 1)011 i 1 l t-se ci 1 11 St Flit' tiOil dt'ai

th p:irt i 1 ar top lc i I , dppropi. te tor t he part i cul

t i n duvu 1 o rine nt S I tua t . !I ! 0 0 iSi i S ng sot t lug inc 1 tide :

(I) rho tinancial, phv,H.c,i1 :Ind personnel rescurces of tlh. training

organT.,:dti 1 dund , nildings and equipment; and instructional

and sapp-it personnel.

(2) Pol icies And re)j uirements or the training agency, and of the

organiations and commands it serves.

() rih. training content, as described in training objectives in

rlhe Plan of Insciaction (POI), the list of Casks in the Training

Standnrd (SIP or ( T:-1), or larent in the fie.:c requirements wait

H.,: to he invest I ga t ed .

ilie abilities, previons experence, physical elLirdcteristics, and

at t it tides I tilt' student s to be L rained .

thu Al.-11'J model c, 1sisted of (plestions that were designed to obtain

informtion about.: Che training setting, nnd to require the training developer

to e7al !Ao in a speci!ic fashion how well the training approach being con-

sidered would "Mt" the training setting. trainin, approach which fit or

matched the requirem..int.s and constraints of the training setting Was con-

sidered to be one that wculd be suitable to use in developing training for

LILAC setting.

Training dvelopment is considered to he a process that begins with the

t.!at:itive decision to prepare or suhst.mitially revise a course of instruction,

uld proceeds through the activitie!-; of preparing the Training Plan, including

a Fr.lining Standard and A (:ourse Chart; and preparing the Plan of Instruction,

tests, stud., guides, so rk books and lesson plans that finally define and

emItodv the coursc. IL involves primarily Stop 4 of the Instructional. System

P-velopment model (Plan, cevelop and vnlidate inst. .ctionl, hut includes

Ytme of the activities of Stop 2 (Define education or training requirements)

an.d Step 3 (Develop ohjectives and tests).

In Phase 1 of the project Cho fir-I version of the AFTEC model was

initially constructed mainly with the varieties of possible training ap-

proaches in in in. '..dion this version of the model, was applied to training



settings, some diffieLlties were encountered, which are described in

earlier project report.; (Haverland, 1974; and Haverland and Hungerland,

1975). Consequently, in Phase III of the proje,.:t, the emphasis has been

rhifted to the training setting, nnd the model revised to shape it in

accordance with the realities of training settings in Air Force technical

training.

Scope of This Report

This report describes tht, work done on the AFTEC model during Phase

IIF of the project. The general approach taken in diis work was to select

six training development e:forts at three different Schools of Applied

Aerospace Science, and to observe the work of Air Force training developers,

closely interacting wich them and discussing the nature and problems of

the training development process. From the information thus gathered from

Air Force training developers, general observations and comments on Air

Force training development will be presented. The modifications made in

the model, from the Phase I version, will be discussed, and suggestions

made for the use of the model. Finally, the revisea version of the model

is presented.

8
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Y.ear the end ,

Chart-or 2

pril t t, alicr the work with the

AFTFC ned el !sera r t I i r ri r ins ruc i w, ;in as:,,,ss:::ent of

the status o he mode I Mowed t frit ipj 1 i c ih 1 ity :o training settings

needed Lo be oxplored and ¼IevL' I pLd I. br is to apply the model to train-

ing settings had showed that a thorough-going application ot the model to

traM:ing setting required a very largo amount of information. The sele(-

Lion of the training setting (course) ill which the peer instruction system

implemented had shown that certain critical factors sometimes virtually

determined the cheice:-; made in training development effortis. And finally,

applications of the model to training, settings had shown that drawing MI-

ferences From the kinds ot training content to the kinds of training ap-

proaches or methods that should be used involved uncertain and incomplete

processes. These problems with the model are discussed in more detail in

the Interim Scientific leport: (daverland and Hungerland, 1975, pp.

Accordingly, it was planned that_ in Phase Ill of the project, a

variety of training development efforts would he examined closely and the

model revised to make its application to training settings more Feasible

and satisfactory.

Selection of Traininq Develpoment Effort.,

The following criteria were used :n selecting six training development

efforts to obs rvc and work with in this i'I.ject_:

1. The training development effort was a real effort, Air Force

personnel were m)rking on it, and decisions were being made

c.Dncerning training approaches to he used in actual training.

2. The Air Force personnel working on the training development

effort were interested in this project and willing to have

HumFRO personnel working with them.

3. At least olle of the training development efforts shotIld involve

short, low-volume transient courses.

At tilt end of Phase If of the project and early in Phase III, visits

were made to the Schools of Applied Aerospace Sciences at La:A:land AFB,

1 1



Lowry AFB, .1nd were hold with nersonn.,1 in th2

Yraining al !Iel,lquarters, and in tne Curriculum

t ioTis 01 :eve:- 1 tun,- t ,,par t a reslt of rhesc dis-

cussions the H":,. training (:evt,lopm.nt eltorts ,:ero selected:

1. P.evi:--ion o: three air b.lo ground defense courses (34:Y.81150-4,

3AX1:81170-2, an,A in the Comb,it Studies Branch of

Pepartmoac or Sociri ty Police Training, Lack/and AFB.

0. Pevision of the electronic fundamentals blocks of the coure on

miintenance of cryptographic equipment (3AQ030020-6), in tLe

Department of Cryptographic Training, LackLind A11i.

3. Development of intermodicite level maintenance courses for F-15

avionics systems (IALR32630-2, 3=32631A-001, and 3ALR326312-

001) in the Avionics Aerospace Ground Equipment Training Brarcql

of the Department ot Avionics Training, Lowry AFB.

4. Development of the Materiel Control Aircraft/TCBM Course

(3AZR64550-5) in the Departmenc of 1,ogisties Training, Lowry AFB.

5. Development of the modularized instructional system development

course in the Instructor Training Division, Sheppard AFB.

6. Revision and development of the Transportation Officer Courne

(30BR6Gii) in the Traffic Management Branch of the Department of

Transportation Training, Sheppard AFB.

Discussion of the Training Development Efforts

The revision of the air base ground defense course!, was prompted by the

threat of terrorist activities, and was being carried out under the pressure

of intense high level interest (Air Force Chief of Staff) . While the courses

are not short or low-volume, ths was a quick-reaction training de,Yelopment

effort. As might he expected under such conditions, the usual, prescribed

instructional development procedures were short-cut and many decisions con-

cerning training approaches were made in conferences of representatives of

Hq, USAF; Major Commands; Hq., ATC; and the Department of Security Police

Training. The chief of the team charged with developing the revised courses

requested additional copies of the Phase I version of the AFTEC model, and

the model was used to some extent in the course development work.

1 2,

10



The revision of electronic fund:Ir.-lent:II s t rain if.g for cryptographic

equipment ma int enance wds undertaken ci (art: t )y ra i in;f:riic:l iMWiI

system devel ()men t prognirrc . i t t was t get t ii rIILL'111.

01 Lill. course,Irli)re pre c i y ;IL igned wi t whd t (1 i t 1 a ter b arks

where the mc, n t id. part icular p i ( .; (i I cryptographic equipment was

t rid i ed .

The intermed i Li.' evi.1 01,1 n e courses, f or F-1 av

were iii uewl v developed for a we,non-synt th,-.1.t was lik;t_ beemning op

er;it Iona I . the tra in i irg content v./A igh 1.v ta,chn ica t he pro .1 er t. ed

r(tudent vo 11111(' was, (pi i to low. The maint enance conco.pt. I or (he F-1 av i on icn

equi nment. (whi ( h Id been dec Med upon oar I y in 7 In. de.v 0 1,) plik.n t of thc weapon

system) i Iwo! vi i zed ma 1 I lint ion. 1st)! at ion for !;()Itle t

(Apt( Innen L which wan nuppo:-;ed to ind iC;17 ti) 7 jul lii int.onAncc echn Ian t Iii

part icul ;ir lri'uiit. hoards that shou d he rep lac ed. Accord ing y , t t

Ica] orden; d id not contain the c Ina! it diagrams, informt Ion on I heory

of opera I fon, or Lent po int dci t ci needed tic t ninth I eshoot wi t Iii) the c t

hodr&c. ilecause of tit i del< of inf ortnia ion in t he techn i cal Urdl. r,; the

tra ing (level opers were ()reed to ciii It the r ;fret erred hunt ruc t 1 (mai

content and learn ing act iv ti mix (.0 i iii orlivit I on performance

siulirahi y Irect Ion ot more performance on the equipment.

The ft (.1 i ri i r( not L course was, Int ended to I each nupp y

pernonnel n .H0; commdudn, i n t h i s t hone concerned wl th rcnif t and

()peril! louis, ( ht. iuilorrccut loll ;Intl procednre!; needed so I ha t they

coul d work. el I ici en 1.,/ with the Air Fere,. 1,nv,kt ter, (/numand hpaci I tat ionn

which !;iipp t he uperat loru;il 'cr' nicirici:; ill h 4. t hi!) caqe, the

rill Hilo; (level nper!', in I he nt.p.irt !twin id 1,ug1st Trd II wi.ro hodv I ty

dependent on pei (cowl(' I cn;« Igned flit I In, (litt.rdt rttinnmndy,, I ii tickh.11,1,11,,,,,

t cmit.!;(,.

Tht, 11:;( r(1(1 Inn;11 y,yhlem (ley(' Himont ctna-tn. vitt Int t.witql Ii, ocich IniI hp

how I ( . a r r y out M e i t /awl hula I ( c y s t em ( l e y ( ' I opment proceduren I n d e l a I I. it

wart t o a modular I zed courne cco 1 liii mind sI (ply airy or ;II 1),Ar I f;

lit I Ile emit He dccord I lig In I heir needn, nut. I In; intirli ill Ito t tlt.vtd 1.d

Ic, ol,nerv lug dnd it «dy I lig I ra in lug deije I opulent el I oil n in Il ci

W, I h i cow was at .1 !(i an(Lt II I, via I I iu I he mccup,11 lond I !lin vey

13



The Transportation ()nicer Course being developed at Sheppard AFB was

an integration r the IL week Transportation Officer course which had been

taught at Sheppard AFB, and a 7 week. Vehicle Management Course which had

been taught at Chanute AFB. The course was designed te teach a wide variety

of information about all three ol the major area:-3 in the transportation field:

traffic management, aerial ports (military airlift), and vehicle management.

A few of the I earn i rig act ivit 'nwc of it perf ormance nature, hut most.

were designed hi help students acquire ami organize a large amount of in-

formation which they would need in their wor as junior transportation

officers.

Information Gathering. Efforts
_

Trip-; wn. made by the principal investigator to Sheppard, Lackland,

and Lowry AFB's in August, September, and November 1975, and in Mar. a 1976.

One or t wo ci v, were spent- at i' cli base on each t rip. on these

nd ed ii I ni ci I j woro ho Id it Lh persons who were worldng 00 each of

the training ch.velopment efforts. Also, sample documentation; t;IWII ;1';

training plans, training standards, course charts, plans of instruction,

arid workb(mk ;Ind study guide mtorkik; was obtained from the courr;c de -

velovers ;Ir.; I t IWC;IMI' available.

From these diseunsions a considerable )ount of InInrmation was obtained

about the people wiw develop or revise Instruction fn Air Force technical

ft .1111111g. In addition a ;,,oHd w;p; 10;ivi)cd ;ihout thc orotilzatIonal

HI I l i c i l c c . ; ; H o t ccc t r ; 1 i n c h ; wh i c h t cct t icc I r work . Th's lit lo rma t ion has

!;erved a:, a background IHr elforts to revise !he ArrEc md,1 :;0 tical It

would he upwc in,ctut II) All FI)Yri, Ira in Jog doVH(TPrn. Some general oh

!;etval ions IM training development, as M h; carried out In Air Force

technical training, are also ollered.

01Y,(rivdotT., )rd.itOrig .pt!vt'dopmon.t,

It wif; wood previously th,at deciscons 10) the maintenance concept for

the F-1, ;IvIwric!; equipment, made 0;irilcr in the development of Hie weapon

had c o i e ; t m ; c 1 n o d I t o I rn Iiilccg dove lopers' cho I c e s o I I rain lug cont ont

and "Ipprui,iolco!;. Iron leaf I y, when the comput or !zed mil I unct inn I nol itt ion lii

some ol complicated lest equipment did not prove satisfactnry, H was

nece!;!:ary tcc cloy,. lup I ov Hnlort: wh prmi l clod r roll I t

4



d i a grilim-; And in I orimi ion (nI theory ot o r At ion , and c ircui t board extenders

LhAL muintoninii t ochnic liii 'iii I o( i''jiir rti f unct ions within

in(1 1. i(iii,t r i !(,)(1 r(k 111.,.1.:;:Ir:,' ;I t I)

!iomo of thc (ruining, Alto!. it (Ad boon dovolopod uhd

this appear Prkib tin (I'vo I v ilher, I A rnoi- :(culo procodures for do volop ing

mAjor i' ipi ) 1 15 H, Ahd y uId not Ito soluhlo AL tho lovol ot thu

dovolopmont o(

Tho f':hjiJ ijilnifi i it i(.or it Lilo work ing levy I in Air horn(' tra

11}', (Hwio t it t Ii I i L ion with comb ill:I t ion of io Id oxper-

ionco ii Hi' i Al v And oxporionco un is truc t or in t he School .

civil i 111 I I 111111 I v lInvt :-;or vud as un ruct or in t lw -;chool,.., hut In:ly

no( hAvo Iicl old oxporionco, oxcop( porhAps year!-; eArlior during

itA ';orv i co. A ir1111.1) ;Mil L.! I t'1.1.!; iWt'll iii

!; iii j a I I 11();;' t ' LW; I I V OIL; !;t

r I I III' V(' I I) t I '11 vouni

Tho roportorY oI trAining motho(b; und ApproAchoi; uvuilAhle to mm,(t

f icc iii (ii")I.11)1wr;; I ( II I I 11((o oxp(rioncocl il`:

loll , n tb HI) ill ti I I i natItlitol In L110 SCII1/01 . Lir('

IP;11:11 tondonLy i!; to d(.volop (ruining in Ho' imngf. of tho truining ho
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fcchnionr (-.(chools or
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elements of the Headquarters, the pressure on the Schools to fall in line

becomes intense. This often leads to uncritical acceptance and implementa-

tion of the suggested instructional approach, sometimes in an inferior form,

and sometimes in an inappropriate setting.

The ideal would be to have training developers acquainted with a wide

range of possible training approaches, and to have them free to judiciously

apply tbese approaches in the training they develop. They shou:d be guided

mainly by reasonable cost limitations and the effectiw2ne:s of the result-

ing training. The training developers encountered in this study were skilled

and conscientious Knoweldge of a wider '7ange of possible instructional

approaches and froedom to responsibly choose among these approaches would

enable them tc do P bctter job of developing training.

1 6
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Chapter 3

RLVISION OF THE AFTEC MODEL

The Phase I !!csion of the AFTEC model (Haverlan(1 , 1974) consisted of

two parallel : ol questions. One set of questions dealt with the train-

ing approac hi; c(i-;idered, and the other set with the training setting.

The question!, ..o.:red topics as the objectives sought in developing

or revising th- frail,ing, the resources (funds, materiel and facilities,

and personnel) required, instructional design and management, the character-

istics of the training content and the characteristics of the students.

Consolidation of the Priostions Into One Set

The two parallel 's of questions in the Phase 1 version of the model

covered the same topiu.:, one set being worded so as to focus attention on

the requirements and implications of the training approach being considered,

and the other set worrfed so as to focus attention on the resources and 1- r-

sound'. available in the traiaing setting, and on the requirements and c,

straints that the training setting would impose on die training to he de-

veloped. in fact, in IlLarly all cases, corresponding questions on the two

"sides" of the model were inmiplirases of each other. This format was used

in an attempt to require the training developer to use'the concepts of

training approach and training setting, and to seek a match between them as

the method of making decisions concerning the general form that the training

to he developed should take.

This two-sided format produced a bulky and reprAltive model. The for-

mat of the model presented in this report has been revised so that It con-

sists of one set of gnestiorei, vli.th intention being directed to the training

app rune h a the training setting by space for notes concerning the training

approach 011 the left side of the page, and space for notes concerning the

[raining setting on thy right side of the page.

D)vjr.Oon_ip.to_s_tavs_j_and_jj.

Observation of the training development process in Air Force technical

training showed that_ the acl ivitios Involved aro often divided into two

1 7
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distinct stages. Stage of the process involves the preliminary planning

in which the number of students to be traintd, the major resources needed,

and a general outline of the training content arc decided upon. The product

of Stage I of the training development process is a Training Plan, nsually

including a Course Chart and A Training Standard.. The procedures and require-

ments for Training Plans are described in ATCM 52-1 (Air Training Command,

1969). Following the completion of the Training Plan there is usually a

period during which higher level approvals of the training plan and authori-

zations to proceed with the preparation of detailed training materials are

obtained. Then Stage II activities are undertaken. These Stage Il activities

involve preparation of a detailed Plan of Instruction, lesson plans, study

guide, work books, etc.

An examination of the Phase i version of the AFTEC model showed that it

involved both Stage I
and Stage li training development activities, mingled

together with no recognition of the two-stage process described above. Ac-

cordingly, the revL,ed verion of the model presented in this report is

divided into two stages. The kinds of questions Involving numbers of stu-

dents, major resources needed, and the general outline and content of the

training to be developed are placed in Stage 1 of the model, and the questions

concerned with the activities of instructional personnel, the characteristics

of students, and the specific implications of the training content for the

kinds of learning activities that should be provided In the training are

placed in Stage II.

!;pecifically, the question In the training content section of Stage I of

the model which

"What tasks must the student be able to perform when he

finishes training and to what level of profleftoacy must the

student perform on each 1..;,H10 What kinds of knowledge about

ea':h task should the student have?"

refers Le the preparation of the list of tasks for 1:lie training standanl.

Addijjon_o_f_Guida.nce on Imp)jcat)pn_s_of.Traip)n() Conf,enf,.

for Traininj Approaches.

ProbLems fn inferring from the kinds of training content to the kinds

of training pproaches that shoold be used were noted in the interim Scion-

! ific Peport (Haverland and d1111 ge7land, I97 '), pp. 5-6). Cagne (197 0) has

I 6



attempted Lo prov ide general guidance for making these kinds of infe'ences,

and Air Force guidance on th is prof)! em, Pamphl et 50-58 (Department of

tae Air Force, 1973) , lot lows Gagne Training content , and the kinds of

training approaches that shout d be used, are d iscussed in AV!' 50-58 (Vol time

IV, Chapter 3) using the fol lowing categories:

Motor ( Im ins

Verbal ssoc i at: ions ;Ind C ha ins

D iser in Ina t ions

Class if i.e a Lions

Rule Us ing

Probl em-Sol ving

However, these class i f feat ions of performance are several aegrees of ab-

straction removed from the kinds of per formance required of students, as

perceived by Air Force training deve lopment personnel..

In discuss ions wi th training development personnel, i t was found that

only one or two of the mos L sophist lc ated and better educated persons were

fami I tar wi th and abl e to use th is set of classif ications in dec id i ng on the

kinds of training approaches to use for various k ind s of train ing content.

For most training development. personnel , the degree of abstract ion involved

in thi s set of class if feat:ions was apparently too great for them to be able

to use it in classifying the tra ining content they were dealing with, and

then to go on and lot low the suggest ions for dee id ing on the train ing

approaches to be used

Cagne and lir (1974) use a set of categor les that is even more

general. and abstract .

ln the Phase 1
version of the /MEC mode 1 the at temot was made to make

the ca Lego r ies suggested for classify ing training content more concrete by

making thc,m somewhat 1 ess general and al 1-inelus ive . Also, these categories

were 1 abe 1 ed with words that were somewhat: less abstract:, and wh I eh had been

ii d in the. I itt ra Lure on task descr ipt ions. In add I t Ion , two or three

spec if ic exampl es of each type of performance were gi ven. This st I I I 1 of t

the training deve 1 oper wi th no gu Mance as to the most impor tant features

of each k Ind of content, to will ch he should give careful, cons ide rat I OIl in

fun; on I. ra in in); approaches. I n I he I
vers ion of the APITC nide 1 ,

as presented In this report; br ief , pointed

17
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training content are added. In these discussions the most important fea-

tures, for the training developer, of each type of training content are

pointed out, and explicit suggestions are made as to how these features

should influence the choice of training approaches. This still falls con-

siderably short of a logic tree or decision table method of indicating the

kinds of training approaches that should be used for particular kinds of

training content, to which some training developers wishfully referred.

it is the writer's opinion that a logic tree or decision table method

of deciding on training approaches for particular kinds of training content

would be unlikely to cover some of the various possible training approaches

that might be feasible in different training settings. If such a method

were presented, training developers would likely lean on it, and fail to

consider training approaches that might be quite feasible in their training

setting but not in many others.

General Comments on the Revised Model.

The revised AFTEC model has been tailored to fit training development

process, as it was observed in Air Force technical training settings, in

many small ways, in addition to the change to a two-stage prccedure, which

has already been discussed. These small changes are mainly in terminology,

since in conversations with Air Force training developers, frequent questions

were encountered about training technology terminology which differed from

that in general use in the Air Force. The Phase I version of the AFTEC

model had been constructed with potential applications in civilian educa-

tion and training in mind, and this sometimes led to the use of terminology

different from that used in the Air Force.

However, one of the subordinate objectives of this project has been to

stimulate and extend the thinking of Air Force training developers, so that

they will consider a wider range of training approaches than they usually

do now. To this end, the revised model has retained a number of features

which go beyond common practice in current Air Force training development.

These featur, appear in questions which ask about instructor roles in

managing the learning activities of students and n quality assurance

performance testing, for example. Other questions deal with features

18



of training approaches not in common use in the Air Force, such as peer

instruction.

in developing the Phase I
version of the AFTFC model, it had been

assumed that detailed and -Tocific Craining objectives would be available,

and that the w:e of the model would he only in training development ac-

tivities down.;tream from this point in the whole process. Observation of

the six trA:.i.ing development efforts showed that much of the informaCion

that the model cl,mit with was gathered earlier in the training develop-

ment process. Hence the shift Lo a two-stage process, with all of the

't-ige I
activities occurring before detailed specific training objectives

are written. Actually, it appeared that detailed, specific training ob-

jectives are usually hannered out in the process of writing the Plan of

Instruction. To be sure, lists of objectives are prepared aL earlier stages

of the process, in accordance with instructional system development pro-

cedures in AF Manual 50-2 (Department of the Air Force, 1975), but the

final objectives that actually characterize the instruction In operation

are fashioned in the confrontation between what is desired and what is

feasible, which occurs during Stage IF of the training development Frocess,

as it is described above. Accordingly, it is now assumed that in analyzing

training content in Stage II, training developers will be working from

the list of tasks which had been developed in Stage I for the Training

Standard, and will fashion the training objectives as an early part of

actually developing the training in Stage li.

In observing Air Force training development efforts, it was observed

that a major distinction Is made between task performance and task or sub-

ject knowledge. This grows out of the prescribed proficiency codes used

in the training standards. However, it appears to have major effects on

the niter choices of instructional and testing methods. For tasks that are

given a performance proficiency code in the training standard, It appears

that training developers will make substantial efforts to devise methods

of teaching and testing that_ require students to actually perform th

activity involved, or non...thing close to it. However, for tasks Chat are

given a knowled.e proficiency code, there appears to be much less pressure

to train and tA!!;t_ iii ways that ;ire joh-rclevant. Information will often

2 i
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be presented in lectures that might better have been taught in the context

of the job activities for which it is needed, and knowledge tests that do

not relate the information to the situations on the job where it is needed

are often used. The result is that often the training and testing are less

effective than they could be.

In dealing with training content in Stage II of the revised AFTEC

model, a heavy emphasis is placed on performance. Knowledge is prominent

only in one of the typos of training content (Recall and application of

facts), and to some extent in Problem Solving, but in both cases the

guidance offered emphasizes that the knowledge must be taught in a job-

relevant context.

' 2
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Chapter 4

USING THE MODEL

The revised A FTEC mode I can be us ed in several di fferent ways. At

one level , i t can be used as a general remindercheckl ist of things Lo con

s ider in a train ing development e f fort . Stage 1 of the model. would be used ,

o f course, in tIk: act iv ities I ead ing to the development of a training plan,

and :-itage 1 I in the later , actual development of train ing materia Is.

At an out ire ly d if ferent level , the model may be used as a full fledged

procedure for evaluating a proposed training approach or system against

the requirements and constra hits of a particular training setting. Ilhen

he model is used at this l eve , the suitabil ity of th.- proposed train i ng

approach in the part i col ar tra in ing sett ing should be carefully evaluated

Wi th respect to each question in the model., and detailed notes and comments

wr it ten down. A review of these notes and comments will then show the

points on which the train ing approach appears to be part icularly sui ted

for use in this training sett ing, and the points where there may be d if

f t les or doubts about the sui tab 11 i ty or feasibility of the proposed

training approach in this training setting. The dec ision on whether to go

ahead and implement the train ing approach In thi s training setting may then

be mAde, based on a cons Herat ion of these points.

In add it ion the model may be used as an outline for discuss.ing the

features of a training approach in general., and not with respect to a par

t icul ar tra in fug sett ing. The quest ions In the model. have been selected

because they invol ye p() ints that. are important In evaluating the

ty of a training approach for use in training sett ings . Therefore, these

quest ions should br ing out the features of a Lra I n I ng approach Ow t are

1 I ke 1 y to be import:ant. In de term in ing how we I I IL works when appl ied in an

actual L ra hr hug sett ing.

Fina 1 I y, t he mode I may be used as an out 1 1 ne , I f one w I stied to develop

a re lat !vet y compl ete inventory and de scr Ipt on of a tra ning setting. For

Liii s purpose the model w i I I
serve as a good guide to the lea tore s of a

2,I
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tratning setting that are important for the kinds of training methods

or approaches that may he useful in that training setting.

Critical Factors in a Trainin2 Setting

In observing training development efforts, it has been noted that

there are times when a single factor in a training setting may have extra-

ordinary weight in decisions that are made concerning training appraoches.

Major equip!lent or facility shortages, pressure from a higher level head-

quarters, r sts of going to a third or fourth shift training opera-

tion are ; i
examples of such factors.

It is suggested that an effort be made early in any training develop-

ment project to identify any factors which are likely to have extraordinary

influence on decisions made during the training e,evelopment process. The

AFTEC model may be useful in this effort, since it covers many factors that

are usually important in training development decisions. However, unusual

circumstances may exist, so that a factor that ordinarily would not be of

great importance may be very important in this particular training setting.

Thus certain courses of action may be practically dictated, or certain

training approaches ruled out, in the beginning, by the weight that such

an unusual factor has in the training setting. It is recommended that

the proposed training development effort be carefully reviewed by a person

who is quite familiar with resources, policies, and personalities of the

training setting, to sue whether any such critical factors are present.

The model can be reviewed with this objective in mind, buL an effort should

he made to go beyond the model and identify any unusual factors that may be

of great importance In this particular training setting.

if one or more unusually Important Lwtors are identified, their prob-

able influence on training development decisions should be estimated. Then

the more detailed analyses, using the model, can be modified accordingly.

Detailed analyses involved in certain decisions may not need to be done, Lf

the decisions have in effect already been made, based on some unusually

important factors In that particular training setting.

2 (1
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Comparison., of. the 3FTLc .t.he MONA System

the .10DIA syst(,m (A :10th1 :;igitin Instructional Alternatives)

is a comprehensive, highly cetmoiH'ried m)del tor designing instruction:)I

s ;stems, and par t en I Iv II i',,ii uat ii simulation the Ct,111q1lIPIICY:,

or decisions concerning ,Ilternative f,.atures of instru:Lbutal systems.

The NOMA system kis been develep-.: .er the last sev.u.al years hy the !.';ind

(:orporiition, and according to recent unpublished working, notes, it h.ts

grown in complexity during this period. Po,' contrast, the reViscii vt'riGn

id the AFTFC model presented in this report has been simplilied and tailered

more closely i0 the t-rminologv dnd structure of current trNining develop-

ment efforts in Air Force technical training.

It appears to the writer thAt the MtMIA system will require, in addition

tit substantial computer capacity, a corps of exports in the method (referred

to an Lhe :.!UDIA team"), and extensive orientation to the system of a large

group of subject matter experts cum training developers who are dispersed

throughout the instruction;II departments of Air Force Schools. This or

tation will need to Focus specifically on the sots of categories established

in the !LOMA system for the types of learning events, subject matter, Leach-

ing formats, etc., so that LIiiu persons Cfl11 supply suitable input materials

to the :4nDIA team, and then make constructive use of the uutput irom the

Liystem. Thus, implement iuip the .10DIA system will require a very substantial

training and orientilth)u elfert. The present version of the ArITC model is

designed !:pecilicallv to be useful It) present training developers it) Air

Force technic:II t r a i lig, set t ings, working titIde a present cond it ions, and

should not require :MY special training and (Inly A minimum of orientation.

2 :)
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Chapt.r.:r 5

THF r;i:V I'VF.L

The rev i!,ed model is presented in th is final. chapter . Ihi i onsons

for the rev is ion Ind u d iscuss i on of 1-.11e d if ference; be t,...,een the rev
mod,. 1 and the Pluise 1 tnodel (daver 1 and , 1974) ore presented in Chapter
of thi s report . Suggested use:; for the model. ore present:L.(1 in Chapter 4 .

r 0
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SUAGE

Stage I of the model is intended to be used early in the process of
planning and developing training. It deals generally with the kinds of
questions that must he answered in developing a Training Plan, according
to ATCM 52-1 (Air Training Command, 1969). The activities involved in
answering the questions in Stage I of the model include developing the list
of tasks for the Training Standard, and blocking out the major sections of
the training course to be developed, cs in a Course Chart.

The following is an outline of the major headings in Stage I of the
model:

OBJECTIVES

RESOURCES
A. Funds

B. Instructional equipment, materials, and faci.ties

INSTRUCTIONAL DESIGN AND MANAGEMENT
A. Instructional pacing and individualization
B. Fixed, standard level of proficiency expected of each student
C. Requirements for Management information

INSTRUCTIONAL PERSONNEL
A. :umber of instructors needed
B. Skils or experience needed by instructors

STUDENT CHARACTERISTICS
A. Numbers of Students
B. Students from fore: ,:ountries, er other Services

TRAINING CONTENT
A. Performance and knowledge requirements
B. Organization of training content
C. Appropriate kinds of instructional activities
D. Frequency and extent of likely changes in training content

26



STAGE I

Fotes on Notes on
'raining Approach Training Setting

OBJECTIVES

What are your objectives in developinf, or
revising this training? What goals would you
like to see the training system attain? What
problems do you see in the training system that
need to be solved? The following list describes
some goals that might be achieved in developing
or revising this training. Others should be
added if needed.

Improve job performance of graduates
Reduce student attrition
Individualize training
Save training time
Reduce training costs
Adapt course to students of lower (or
higher) aptitude

RESOURCES

A. Funds

1. Will capital expenditures, for such
items as new or renovated buildings or
training equipment, be necessary in de-
veloping or revising this training?

2. What operating expenses, such as mainten-
ance of equipment and facilities or con-
sumable supplies, will be required for
the training to be developed?

3. What are the training development expenses
likely to be for such activities as job
analysis, training content analysis, de-
velopment of training system, and develop-
ment of the training materials), both orig-
inally and whenever changes in training
content or policies make it necessary to
partially repeat the training development
process?

4. Can the training to be developed share
facilities or equipment with other courses,
or with ,iperational units?

27



Notes on Notes on

Training_Approach Training Setting_

B. Instructional equipment, materials, and

facilities

1. What types or locations of training
are involved in the training to be
developed? Possible types or loca-
tions of training are listed below.
Others should be added to this list,
if they are needed.

Formal school training, of a
continuing nature
Special school training, of a one-

time nature
Basic military training
On-the-job training
Learning Resource Center
Dispersed locations
Remote sites

2. Space required for training

a. What kinds of space are needed for
the training to be developed? How
much of each kind of space is needed?
Examples of kinds of space:

Classroom
Laboratory
Practical exercise facilities
Outdoor ranges or maneuver areas

Storage

b. Does the training to be developed re-
quire that the space to be used have
special characteristics or utilities?
Examples:

Electric power requirements
Air conditioning and ventilation
requirements
Lighting requirem
Floor loading capacity

c. Are environmental extremes, such as
heat, cold, humidity, etc., likely to
be a problem in the training to be
developed?

29
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Notes on
Notes on

Training Approach
Training Setting

What elements in possible training
approaches are related to space needs?

Possible elements include:
One classroom for each Class of

students
One terminal for each student using

the system
One learning station for each module

of content
One set of equipment for each group
of students

3. Equipment and Materials

a. What kinds and amounts of equipment from

the field will be needed to conduct the

training? Does this equipment need to be

operational, or can it be non-operational?

b. What kinds and amounts of training equip-

ment or materials will be needed for the

training? The following list suggests

some kinds of training equipment and

materials that may be needed:
Audio-visual e,7uipment

Films
Audio and video tapes
Training aids (charts, transparencies,
cut-away equipment, mock-ups, etc.)

Part-task training devices
Simulators, of various fidelity levels
Study guides, Technical Orders, or
other printed training material.

Job performance aids.

c. Can the training to be developed be

accomplished in a manner so that some
equipment now on hand can be turned in?

4. Factors affecting the management or instructional

equipment and materials.

a. What resources (funds, skilled personnel,

tools and equipment, etc.) will be needed

to maintain the equipment to be used in

the training?
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Notes on Notes on

Training Approach Training Setting

b. Will training materials or equipment
with security classifications be needed
to conduct the training?

c. Will it be necessary to use copyrighted
materi.-Is in the training? If per-
mission is needed, can it be obtained?

d. What are the lead times required to
obtain the equipment that will be needed
to conduct the training?

e. Will printing of training materials,
or production of other audiovisual
materials be necessary to support the
training being planned? Is base (or

other) support available for these
things? With what lead time?

INSTRUCTIONAL DESIGN AND MANAGEMENT

A. Instructional pacing and individualization

.1. How will the progress of individual students
through the instruction be cletermined? The

following list describes some alternative
methods for pacing instruction:

Lock step: All students follow a fixed
schedule
Group pacing: Students progress through
the instruction at a rate determined by
the abilities of a group as a whole.
Groups of homogeneous ability levels
may be formed (multiple tracks).
Individual or self-pacing: Each student
may proceed at his or her own pace
through the required training activities.

2. Depending on the answer to Question 1 above:

a. If the course of training is to be of
a.fixed,length for all students, how long
is it tO be?

b. If the course of training is to be of
a variable length for different students,
what limits on variation in course length
(if any) should be set?

31
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Notes on Notes on

Training Approach Training Setting

3. Will students be given the opportunity
to take proficiency tests covering modules
or sections of the training content, and
if they pass these proficiency tests, will
they be allowed to skip the training activ-
ities for these modules and move on to other
parts of the instruction? This feature is

termed, var''Iusly, proficiency advancement,
modular scheduling, or diagnostic proficiency

individualization.

4. Will extra training_materials or activities
be provided for some portion of the students,
so that they can remedy deficiencies in
their preparation for the instruction?

5. Will students have a choice (at least part
of the time) as to the methods or media they
use in studying the training content?

B. Is a fixed, standard lrvel of skill or proficiency
expected of graduates of the training to be con-
ducted, or is each student expected to develop his
capabilities as far as he can in areas at least
partly determined by his own interests?

Will it be necessary to gather, summarize and re-
port various kinds of management information for the
training to be developed? Have the requirements for
privacy and confidentiality of such information
been considered? The following list indicates some
of the kinds of management information that might
be required:

Information on students' backgrounds
Information on students' progress through the
training
Information on the adequacy of various parts
of the training
Information on the adequacy of graduates'
performance
Information on instructional resource
utilization

INSTRUCTIONAL PERSONNEL

A. Number of instructors needed

1. Constdering the relevant Trained Personnel Re-
quirement (TPR) and the plans for managing
student learning activities, how many instructors
will be needed to present and manage the training

being developed?

31
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Notes on Notes on

Trainin& Approach Training Setting

2. In planning for the development of the
training, has adequate lead time been
allowed for obtaining instructors?

B. What skills or experience should be possessed
by the instructors who will be needed for the
training to be developed? Some of the skills
or experience that might be needed are given
in the following list; other kinds should be
added if needed:

Proficiency in the subject matter students
are to learn
Managing instructor-student relationships
(classroom management skills, reinforce-
ment techniques, counseling techniques, etc.)
Analyzing and critiquing student performance
Relevant field experience
Proficiency in instructional system develop-
ment activities
Operation of audiovisual equipment
Computer operation or programming
Writing skills
Proficiency in evaluating student performance
Knowledge of relevant administrative systems
Operation or maintenance of operational
equipment

e

STUDENT CHARACTERISTICS

A. Numbers of Students

1. According to the relevant Trained Personnel
Requirement (TPR) how many students are to
be trained per Fiscal Year?

2. Will these students be divided into groups
or classes? If so, what size will the groups
or classes be, and at what intervals will they
enter the training? Or will students enter
the training in a more or less continual flow?

3. Do student input rates, or the characteristics
of the available physical facilities have im-
plications for the size of the basic instruc-
tional group (that is; classroom, laboratory
or work group)?

33
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Notes on Notes on

Training Approches Training Settings

4. Will the supply of students available to
enter the training likely be stable_, or

will it probably fluetuate sharply?

B. Aro some of the students from foreizn countries,
or from other Services?

TRAINING CONTENT

A. Performance and knowledge requirements

1. What tasks must the student be able to per-
form when he finishes training, and to what
level of proficiency must the student perform
each task? What kinds of knowledge about
each task should the student have?

a. Task performance standards:
Limited performance-can do simple
parts of the task, but needs to be
told or shown how to do most of the
task.
Partial performance-can do most
parts of the task but needs help on
the hardest parts of the task.
Competent performance-can do all
parts of the task and needs only to
be spot-checkod.
Highly proficient performance-can
accomplish the complete task quickly
and accurately, and can tell or show
others ho Lo do the task.

b. Task knowledge standards:
Nomenclature-can name parts, tools
and simple facts about the tasks.
Procedures-can name the steps in
doing the task and tell how each
step is done.
Operating principles-can explain
why and when the task must be done,
and why each step of the task is
needed.
Complete theory-can predict, identify
and resolve problems about the task.

3 4
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2 General knowledge standards. What kinds

of general knowledge about the subject
involved in the training should students
have when they finish training?

Facts-can cite basic facts about the
subject
Principles-can explain relationships
among basic facts and state general
principles about the subject.
Analysis-can analyze facts and prin-
ciples and draw conclusions about the
subject.
Evaluation-can evaluate conditions and
make proper decisions about the subject.

B. Organizati . of Training Content

1. Division into blocks or modules

a. Are there, within the training content
itself, natural divisions that should be
considered when dividing the training into
blocks or modules?

b Does the training approach being considered
provide a basis for dividing the training
into blocks or modules?

Are physical facilities, such as classrooms,
laboratory space, and operational or train-
ing equipment, arranged in a manner that
would affect the division of training into
blocks or modules?

2. Sequencing if training content

a. Must some parts of the training content
be learned before oth.ar parts can be

learned?

b. Does the training approach being considered
have any implications for the sequencing
of training content?

c. Is there a need for a flexThle 9equence
of training activities (if this is feasible)
in order to be able to work around bad
weather or equipment failures, for example?

3 5
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C. What kinds of instructional activities appear to
be appropriate for the training to he developed?

Examples of several kinds of instructional ac-
tivities are given in the following list (others

should be added if they are needed):
Demonstration (presentation of performance)
Practice of performance
Presentation of knowledge
Practice of knowledge
Provision of feedback, or knowledge of
results, to students
Provision of individual, tutorial assistance
to students
Evaluation of student perf7)rmance and
knowledge

D. Is the training content likely to change frequently

or substantially after the training has been de-

veloped and is in use? If such changes can be
expected, training methods should be chosen and
training materials developed with this in mind.

3 6
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STAGE IT

Stage TI of the model is intended to be used in the actual development
of the course, when the detailed decisions are made concerning learning
activities for the students. The preparation of a Plan of Instruction,
and Study Guides, Workbooks, and Lesson Plans are the major activities at
this stage of the training development process.

The following is an outline of the major headings in Stage II of the

model:

INSTRUCTIONAL PERSONNEL
A. Instructor roles

B. Auxilliary instructional personnel needed
C. instructional personnel management

STUDENT CHARACTERISTICS
A. Aptitude level of students
B. Special skills or characteristics required of students
C. Sex of students
D. Student motivation problems
E. Student management

TRAINING CONTENT
Kinds of learning activities needed in the training

1. Recall and application of facts
2. Serial procedures
3. Tracking and aiming
4. Searching and scanning
5. Discrete or continuous performance
6. Noise filtering
7. Skilled actions
8. Discrimination behavior
9. Complex perceptual-motor behavior

10. Problem solving



STAGE II
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INSTRUCTIONAL PERSONNEL

A. What kinds of activities will the instructors be
required to carry out in the instructional system
to be developed? Both the training content in-
volved and the training approaches chosen will
affect the roles instrt.ctors fill in the instruc-

tional system. The following list describes some

possible roles for instructors; others should be
added if necessary:

Managing the instructional system (assigning
students to learning activities, monitoring
training equipment utilization, etc.)
Evaluation of student performance (for
example, proficiency testing)
Monitoring student performance (and inter-
vening when necessary)
Presentation of instruction (lecturing,
demonstrating)
Planning and developing instruction (ISD
activities)
Conducting discussions
Leading student activities

B. Will auxillary instructional personnel be required
in the instructional system to be developed? The

following list describes some possible kinds of
auxillary instructional personnel; other kinds
should be added to this list if needed:

Proctors ( monitoring student activities but
not intervening)
Administrative clerks (recording and
processing data)
Training equipment operators and repairmen.
Computer operators and programmers

C. Instructional personnel managel4ent

1. If the number of students is increased or de-
creased substantially, what will be the affect
on the number of insiructors required?

Will special or additional training for instructors
be required, for the training which is to be
developed?

3 8
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3. What provisions for instructor evaluat[on
are to be made in the development
training?

STUDENT CHARACTERISTICS

A. Aptitude levels of students

1. Will the students who are to enter this train-

ing he selected so that they fall in a partic-

ular range on the relevant aptitudes--high,
middle, or low--or will they be at all levels

of aptitude?

2. Will the students be selcted for any special

avitudes other than the four st3ndard Air
Force aptitude areas (Administrative, Elec-

tronics, General, and Mechanical), such as
athletic. verbal, clerical or spacial

percepLionT

B. Special skills cr cl,.aracter1stics required of

students.

1. What reading level will be needed by students

who are to enter the training?

2. What levels of vision, hearing, or other

sensory acuities will be needed by the students?

Will color vision be needed?

3. Will students need to be proficient in certain

skills, or have had certain kinds of experience,
in order to enter the training.

4. Are there any special characteristics needed,

such as physical stamina, absence of fear of

heights, volunteer status, Human Reliability
criteria, absence of speech impediments, manual
dexterity, exemplary appearance and bearing,
unusual strength or size, etc.?

C. Sex of Students. Are students entering the train-
ing to be male or female, or both? Will this make
any difference in the instruction or facilities
required? Factors chat might be involved include:
different equipment or clothing requirements for
women from men, or from those normally used by
women; latrine facilities; quarters; etc.

38
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D. Student Motivation. Is it likely that a
significant number of t', :;tudents entering
training will be ve-_- ; '.ot*: motivated be-
cause of melassign7 :It . or for other reasons?
Will provisions fo.- otherwise
dealing with such :Individual:, he needed?

E. Student managemen-

1. Will it be necessaLy to provide advance in-
formation on students' graduation dates, if
a self-pz..ced course of training is developed?

2. Will students be required to perform unrelated
extra duties, details, etc. while they are in
training?

3. Will it be important for students to finish
training as soon as_Dossible (in a self-
paced course)? Can incentives be offered to
students who finish training early?

4. How frequent are student absences from train-
ing activities likely to be? Should the
training system provide opportunities for
students to make up missed work?

TRAINING CONTENT

What kinds of learning activities should students
engage in, to insure that they will be able to achieve
the criterion objectives established for this training?

The numbered headings in the material below describe
most of the kinds of activities that may be required.
(Additional headings should be used if needed.) Under
each heading is given two or three exam'ples of that kind
of performance. Then follows a guidance section which
discusses the most important aspects of that kind of
performance, to help in choosing appropriate learning
activities.

1. Recall and application of facts

Examples: Making specific control settings on
equipment from memory (Student must
remember and use information on what
the settings should be.)

39
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Speaking (or writing) with reason-
able fluency concerning an equipment
system (Student must remember the

terminology of the system, includ-
ing the names and locations of the

parts and controls.)

Completing forms required to show

that prescribed maintenance acti;-

ities have been accomplished (Student

must remember the format and content

of the information required to com-
plete the forms, and where in the

maintenance procedures or on the

equipment this information can be

obtained.)

luidance: Activities requiring recall and appli-

cation of facts are usually parts of larger pro-

cedures or activities. Therefore, when students

must recall and apply facts, they will usually

be working on sub-objectives (sometimes called

secondary, enabling, or supporting objectives),

rather than terminal or criterion objectives.

Sometimes such sub-objectives will be adequately

learned as a part of the larger performdnce

specified by the criterion objective, and no

special learning activities for the recall and

application of facts will be needed. At times,

however, it will be necessary to provide learn-

Ing,activIties specifically designed to aid

students In recalling and applying facts.

If special learning activities are needed to help

students recall and apply facts, it Is important

that they "flt" the on-the-job performance, it

may be tempting to require students Co memorize

lists of control settings, equipment terminology,

or names of controls. However, such learning ac-

tivities often do not "fit" the required on-the-

joh performance well enough so that what the

student learns from these activities wili be

usable in carrying out the larger on-the-job

performance.

if It is possible to have the student carry out

learning activities in a setting very similar

to the lob, the learning activities will usually

fit the job reasonably weti. For example, a

suh-ohjectIve may specify:

"Given a model XXX dieseJ engine In
operating condition, the student will

place the appn)priate controls In the

40
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positions required so that the engine
is ready to start. The student must
place or insure that all controls are
in the required positions in the
proper order without reference to a
manual or printed instructions,
within one minute."

The activities described in this sub-objective
obviously fit the on-the-job performance
reasonably well.

However, it may often be more feasible to have

students carry out learning activities away from

the actual equipmnt 6- job situation to aid them

in learning to recall and apply facts. In this

case, it will take some care to insure that the

learning activities fit he on-the-job performance.

Requiring the student to "state orally or in

writing the functions of the controls listed be-

low" would involve learning activities which prob-

ably would not fit the on-the-job performance very

well. When preparing to operate the engine, the

student must decide (or have specified for him)

the first general step to be accomplished, which

in the example being discussed would be, "Start

the engine." Next, the student would need to

know what he must do to start the engine. Then

the sub-objective given below would involve ac-

tivities that generally fit the actual on-the-

job performance, and would require the student

to recall and apply the needed information.

"The student will specify orally or
in writing the controls of the model

XXX diesel engine which are involveu

in starting the engine, and the po-

sitions to which these controls must
be set so that the engine is ready to

start. The student must specify the
controls and the positions to which
they must be set in the order in which

the controls must be set to prepare
the engine for starting. The student

is to do this without reference to

a manual or printed'instructions,
within one minute."

Specifically, in this case fitting the actual

on-the-job performance means that the general

cues or instructions at the beginning of the

activities are the same or very similar, and

that the order of the activities performed is
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the same as would be required in the actual on-

the-job performance. Actually, the performance
required by this sub-objective would probably
be somewhat more difficult than performance of
the earlier sub-objective on the engine itself,
because the cues provided by the parts of the
engine would be missing. Many of these cues
coul3 be provided with pictures or drawings of
the engine, if desired.

Learni ti:ities for the second and third
exampic!:, given above are indicated in the sub-

objectives below:

"The student shall be able to report
orally to his supervisor (or instructor)
the following kinds of information about
the equipment:

a broken part
description of symptoms of common

malfunction
obvious failure of the equipment to

perform as it should

The reports shall be brief and clearly
understandable, using accepted termi-
nology for the equipment."

"Given a copy of the appropriate form
for recording maintenance work done on
the equipment, on which selected spaces
are marked, the student will be able to
go to the equipment (or to manuals de-
scribing the maintenance procedures),
determine the information required,
and properly enter it in the marked
spaces on the form. The student will
accomplish this task in X minutes."

2. Serialprocedures may be either fixed or

branching.

Examples of fixed serial procedures:

Energizing a radar set

Crew drill in an air defense missile unit

Examples of variable or branching serial

procedures:

Troubleshooting complex electronic equ
ment using proceduralized methods and
job aids.

42
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Emergency procedures, which often involve
branching away from otherwise lixed serial
procedures.

Guidance: Serial procedures involve a series
of :.Leps, each individual step being relatively
simple to carry out. The learning involved in
serial procedures is learning what follows what,
or chaining of responses. On-the-job serial
procedures are likely to involve both verbal
and motor chains. Verbal chains would involve,
for example, remembering by means of verbal
associations which stop comes next at each
stage of the procedure. Motor chaining would
be involved in the actual performance of each
step of the procedure, one after the other, In

a smooth and reasonably rapid fashion.

In the early stages of learning a serial pro-
cedure, a printed or written list of steps may
be used to prompt the student as he or she goes
through the procedure. The person performing
the procedure on-the-job must be able to do so
without looking at such a list. Th..refore, the

student must learn the procedure. It may be

heLpful in learning the procedure lot the student
to verbalize the next step before performing IL,
but verbalization should always be kept sub-
ordinate tu the actual performance of the pro-
cedure. Nearly always, simply memorizing a
list of steps would be an inefficient and in-
adequate learning activity for serial procedures.

II expensive equipment is Involved In the serial
proyedure to be learned, this equipment may be
represented during the early stages of learning
by very simple and inexpensive drawings. A line

drawing of the parts of the equipment uHed in

the procedure, together will a script or schedule
that describes what happens as each step of the
procedure is carried out, can serve the student
vry well during much of the Lime spent Learn-
ing a serial procedure. The student can point
to the drawing and describe the action to be
taken at each step of the procedure. In the
final stages of learning, some practice on the
equipment itseLf will nearly always be required.

In variable m- hr;inchin procedures, the branch-
ing or decision points aro Important added
elements. The important:things to be [earned

/13
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about these decision points are the c,_!s that
give information on o the uex.t step that

:Mould be performed, and of course the
of steps among which a choice must be made at
each decHien point.

3. Tracking and Aiming_ . _

Kxamples: Tracking a target on radar or
with an optical sighting systcm

Steering a boat to follow a
compass course

Aiming a weapon

(41idance: Aether a moving target is tracked for
some period of time (seconds or minutes) or a
weapon is aimed at a stationary target, the
activity involves continuousiy changing cues
which must be used to guide the tracking or aim-
ing. The only wav that these cues can be pre-
sented to the learner with any degree of realism
is to have the learner track or aim at the target.
Thus the learner must perform the activity of
tracking or aiming to learn it.

The second point to be noted in connection with
tracking or aiming activities is that the learner
must have feedbnck, c., some kind of information
that tells him how accurate his performance is.
In manual tracking on a radar system, an indica-
tion of some kind ii provided on a scope so the
operator can see how he is doing. As yon steer
1 boat, you can SOe whether the compass pointer
is on the desired course or not, and make correc-
tions as needed. When you aim and fire a weapon,
usually you arc able to fee whether you have hit
your target or m)t. if you do Hot know where on
the LArget your shots are hitting, learning to
Hu t more ace urn tel y 1 !-; d I mo.; 1. I tn;%!; I I)

!.;earching, ;Ind ncnnn
. _ .

In

1.:./.mlip It A I r:r. a IL (1(q.:(.;! I: I un

Aer I al vh!orva fm.,

(;nidance: Searching may he described an examin-
.

ing an extensive area looking for certain kinds
of objects or patterns. Scanning Is a quick

scarch, subordinate to !:OfflO othor L;P;k9

scanning the instrument panel while driving a
car.
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The two mos t impor tant e Lement s in e f feet ive

searchi ng and scann ing behavior are an organized
system or rout ine for searching, and a knowledge
o f the objec ts or patterns to be de tec ted . Pre-
I. iminary familiar i za Lion with the objec ts or

patterns to be de tec ted may be g iven away from a
job-1 ike setting by the use of p ictures or draw-
ings. Likewise , preliminary ins truct ion on a

system or rout ine for searching can be given in
a c las room or other non-job se tt ing. However, ,

these two el ements need to be combined in some
pract ice in a job-1 ike setting, in order to be
sure that the student is able to perform
competent 1 y.

5. Discrete or continuous performance

i sc re te performances invol ve a ser I es of steps ,

where the steps can be descr ibed and per formed
separate I y.

Examples of di sere Le performances :

Opera ting control pane Is in missile
systems

Assembly and d sassembly of equipment

C on t inuous per formances canno t be d iv ided into

c I ear ly separate steps , and are usual ly guided
and cunt ro 1 1 ed by v i sua 1 and muscular feedback.

Fxamp 1 es o f emu 1 nuous per formances:

A l ign f ng or ad justing e lect ron ic

equ I pment

Rid fug a bicycle

(1uidance: Discrete performance has a great deni
_ .

in common wit :;er I i l procedures , and the gu id

;ince u f fered under t ha t head I ng al so appl les

here. However , some k I rul s of di sc re te perform-

ances may Involve steps which are not so simple
and easy tha t the s tudent can read II y iwr form

them LI:; floM1 as he known wha t If s to be done In

this case, since such steps can he separated
f rom the rest of the per formance , spec If c IiI -

st rue Lon and priic t lee on tirse steps may be

prov hied nu necessary . The student should be
;trnI I far with the ove ra 1 per ormance when he

or 14 he pract ices a part icular 1 y di f f cul I step ,

s I nc 01 I s overall f am I liar I ty he 1 ps provide a

context for the step, and should make ft ob-
vious h) thc student that this stop must be

I
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learned if the whole performance is to be
successfully accomplished.

Continuous performance is a part of many on-
the-job performances. The most important
feature of continuous performance is that it
depends on visual and muscular feedback--the
continuous flow of information from the eyes
and muscles that tells the brain how well the
performance is going, by comparison to some
standard or goal. Thus in adjusting electronic
equipment, one often looks at a meter or oscillo-
scope while performing a manual adjustment on
the equipment. Both the information that the
eyes provide from the meter or oscilloscope, and
the information that the muscle sense provides
about the adjustment being made ("just a hair
more, now") are necessary to obtain the reading
on the meter or the pattern on the oscilloscope
that tells the student that the adjustment is
satisfactorily completed. In riding a bicycle,
the eyes provide information about the path
ahead and the muscles provide information about
the movements made to control the bicycle. In

this case, additional information is provided
by the sense of balance, which must be integrated
with the information provided by the eyes and
muscles in order to ride the bicycle in a smooth
and controlled fashion.

For training purposes, the important conclusion
tirir :hould bp drawn from this discussion of
visua, and muscular feedback is that the learner
must actually perform the continuous activity so
that he or she can experience this feedback and
lean. Lo respond to it in producing and controlling
the d siired continuous performnnce. Simply tell-
ing Hp learner about the performance, or having
the rner observe another person performing,

oe quite Inadequate for teaching any but
ti implest continuous performances.

6. Noise filtLring - detecting cues or symptoms
nmong background of extraneous stimulation

Exawpies: Listening to an engine to detect
indications of malfunctions

Detection of targets on a radar
scope.

(;uidance: Attention should be focused on the
cues or symptoms that are to be detected. If

the equipflent or situation can be manipulated
so that the cues or symptoms can be presented

46
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clearly with a minimum of extraneous stimula-
tion, this would be desirable. When the students
have had a chance to perceive the cues or symptoms
under these conditions, extraneous stimulation can
be introduced to produce the situation that would
typically be encountered on the job, and the
studunts could practice, and be tested, on their
ability to correctly perceive the cues or symptoms
in this situation.

Tf it is not practical to focus attention on the
cues or symptoms in the manner described above,
it may be possible to present the student with
two different versions of the normal on-the-job
situation. In one version, things would be opera-
ting normally, with none of the cues or symptoms
present. in the second version, the cues or
symptoms would be present and the contrast be-
tween the two versions, even if rather subtle,
should enable the student to focus on the cues
or symptoms he or she is to Learn to detect.

Noise filtering usually involves detecting sounds
or visual patterns. An analogous kind of ac-
tivity would be involved in selecting relevant
information out of a welter of irrelevant infor-
mation and stimulation, as when an officer must
extract the relevant facts concerning an instbace
of disorderly behavior in his or her subordinates,
before deciding on disciplinary or other action.
Howevcx, the abstract, conceptual nature of this
activity properly places it In the problem solving
category, and the guidance presented under this
category would be more applicable.

7. Skilled actions -- activities that the untrained
person cannot perform satisfactorily, even if
told what to do.

ixamples: Ciutching and shifting an automobile
with a manual transmission.

Precision measurement with a micro-
meter.

GuIdanee: The skill involved in activities of the
kind to be discussed here is the skill required to
carry out complex motor performances smoothly an0
precisely. Vision may guide the grosser elements
of such performances, but smooth, precise per-
formance depends heavily on learnIng to respond
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to the feedback provided by the muscle sense.

This is sometimes referred to as getting the "feel"

of a task. Because the learner must experience
this feAback from the muscle sense, in order to
learn to respond to it with smooth and precise
performance, the learner must practice the per
formance under conditions realistic enough to
provide this feedback.

Skilled actions, as defined above, may '1:); con

trasted with actions which the learner can readily

perform as soon as he knows what is required, such
as placing a switch in a specified position, or
adjusting a control so that a specified reading
is obtained on a meter. Most serial procedures
involving discrete performance consist mainly of
steps that the learner can easily perform if ne

knows, or is told what to do. Steps that are not

so peJormed by the learner will be skilled actions

which require the specific and additional practice
referred to in the discussion of discrete per
formance.

The precise coordination and timing of the several

actions involved in clutching and shifting a manual

transmission automobile or truck must be learned
by practice which allows the learner to experience
the feedback from the muscle sense and to learn to

guide and modulate the actions in response to

this feedback. Engaging the clutch smoothly de
pends particularly on this feedback. In learn
ing to make precise measurements with a micrometer,

the learner must learn to respond to the "feel"

of the instrument as he manipulates it, in order

to make consistent, accurate measuremc:tts.

8. Discrimination behavior -- recognizin1L differences
between objects, frPileations or exampli, so
that different responses can be made tc them.

ExampLes: Aircra-Et, tank, or automi:1;Ee

[deny-Meat:ion

Selecting one answer, e;q1p1 .

object (Solder joint,
as the "beat" or "correct"
according to certain sLanO,
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Guidance: The particular elements that are
needed to make discriminations should be high-
lighted in training. Thus, the distinctive
features of different aircraft, tanks, or auto-
mobiles that are most useful in identification
should be pointed out to the student, and pra2tice
can be provided with i.riews of the aircraft, tanks,
or automobiles in which these features are pres-
ent. Ea'.ly in,traiuing it may be worthwhile to
use views in whiC1 these features ;Ire particularly
prominent. However, such obvious prompting should
soon be reduced so that most of the practice and
all of the testing are done with views that are
representative of actual field conditions.

When the discrimination behavior involves deter-
mining whether an item meets a standard, the
specifications contained in that standard must
be emphasized. Beyond this, however, the student
must be able to evaluate the features of the item
referred to in the standard and determine whether
they meet the specifications. Simply being able
to recite the specifications contained in the
standard is inadequate; the student must be able
to observe the items to be evaluated, and discrim-
inate with the required accuracy those that meet
the standard from those that don't. Training for
discrimination behavior should therefore include
practice and testing using actual examples of the
items to be evaluated. The items used in this
training should show a range of quality similar
to that expected on the job, with the important
additional proviso that the unsatisfactory items
used in this training should exhibit all important
defects that have any significant probability of
appearing in the real-life situation.

9 Complex perceptual-motor behavior

Examples: Driving a car

Flying an airplane

Guidance: Complex perceptual-motor behavior makes
more demands upon training methods and approaches
than any kind of performance so far discussed. It

may often contain within it many of the kinds of
performance described above. Therefore the guid-
ance presented above will be applicable in develop-
ing training for complex perceptual-motor behavior,
whenever the various kinds of performance diacussed
above can be identified.

51)
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In dealing with the whole problem of training
complex perceptual-motor behavior, it may be
useful to think of it in three parts:

(a) Giving the student a familiarization with
the whole performance, so that the student
will have a general frameowrk into which to
fit the several more specific kinds of per-
formance that may be involved.

(b) Analyzing the performance to see what parts
of it .can be extracted for part-training.

(c) Integrating the part-performances into a
smooth, proficient overail performarce.

Thus, in teaching people to drive a car, it can
usually be taken for granted that the American
adolescent already has a pretty good general
understanding of what is involved in driving a
car, including traffic regulations and signals
as well as the actual operation of the vehicle.
However, if one were training native laborers
in an undeveloped part of the world to drive
trucks, attention would have to be paid to pro-
viding the trainees with some overall framework
for understanding the whole performance expected
of them after training.

It is likely that many beginning flying students
would think only of the activities involved in
controlling the aircraft in flight. Therefore,
it would be necessary to familiarize them with
other elements of the whole performance, such
as airspace and route regulations, navigation,
communications procedures, aircraft instruments
and the uses made of the information they provide,
preflight procedures, etc.

in driver training, the information concerning
traffic regulations and signals, which is ordi-
narily covered in the written part of the driver's
license examination, can readily be taught sep-
arately from the actual operation of the vehicle.
In flying training, various kinds of information
and regulations are taught in "ground school,"
before the students learn to operate the air-
craft. Usually, whenever knowledge or skill
components can reasonably be extracted from the
whole complex perceptual-motor performance and
taught separately, consideration should be
given to doing this. In the case of driving

5 0
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or flying training, it is obviously important

that students learn the general framework oi
traffic and safety regulations and procedures
before they practice the full-fledged perceptual-

_

motor behaivor of driving or flying. In other

cases, it may be important that specific, addi-

tional practice be given in certain skills, such
as parallel parking a car or making an approach
to an airport, during the learning of the whole

performance.

Complex perceptual-motor behavior involves
coordinating information obtained via the eyes,

ears and other senser to direct motor activity,

and the feedback of information from the muscle
sense and the sense of balance to control the

movements being made. Therefore, it must be
practiced in a reasonably complete form with the
actual equipment used on the job, or on a rela-
tively high-fidelity simulator, if all important
elements of both the perceptual and motor aspects
of the perfu: iance are to be produced in the
learner, so inat the various part-performances
can be integrated into a smooth, proficient

overall performance. Driving is usually practiced

in the real equipment -- cars. But flying,,and
particularly emergency procedures, is often
practiced in elaborate simulators because of
cost and safety considerations. Elaborate and

costly simulators can be better justified for
training complex perceptual-motor behavior than
for any other kind of learning.

10 Problem snlving -- recall and application of
concepts and principles.

Examples: Troubleshooting complex equipment
without proceduralized methods and
job aids.

Selecting a supervisor for a group
of workers.

Guidance: Problem solving behavior may be divided

into two classes; reproductive problem solving--
the repeated solving of problems, all of the same
class; and productive problem solving, a more
general kind of problem solving in which various
approaches and methods must be tried until one
is found that satisfactorily solves the problem.
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The training of reproductive problem solving
can be disposed of quickly. A particular
method of solution can be chosen and designated
as the "correct" method for solving a particular

class of problems. This method can then be taught
and the students given practice in applying it.
Weight and balance computation for a particular
transport aircraft is an example of this kind

of problem solving. It is important in training
this kind of problem solving behavior to give the
students practice on a variety of problems, using
values extending over the ranges likely to be
encountered in on-the-job situations.

Productive problem solving behavior depends on
knowing the concepts and principles (or rules)
that are applicable in the area of work, and on
being able to combine and manipulate these con-
cepts and principles in various ways until a

satisfactory solution is found. Knowledge of

the applicable concepts and principles will
often depend in part on earlier education before
the students entered military service, so that
the capabilities of students entering training
must be carefully assessed--are they proficient
in algebraic operations? Are they acquainted
with the general principles of operation of
spark-ignited internal combustion engines?
Building on the students' prior knowledge, the
additional concepts and principles needed to
solve problems in a given area must be taught,
preferably in the context of work in the area,
rather than as a separate preliminary block of
instruction in, for example, electronics

fundamentals.

The manipulation of concepts and principles in
problem solving behavior occurs, for the most
part, internally or "mentally", and therefore

cannot be observed. One must observe the overt
actions the student takes as a result of this
concept and principle manipulation, and de-
termine whether these overt actions adequately
solve the problem.

A person's ability to manipulate concepts and
principles depends heavily on attitudes and
intellectual skills developed over years of
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experience. L the person excited or challenged
by the problem? What kinds of information gather-
ing and organizing habits has the person developed?
Does the person "keep loose" in his or her think-
ing and is therefore able to shiit readily from
unpromising approaches to more promising or.es?
Or does the person tend to fixate on a particular
meLhod or approach and rigidly persist in trying
to use it?

Research has shown that simply showing studei
the solutions to particular problems does not
work very well as a method of training them to
solve other problems that are somewhat different.
The best methods appear to involve a kind of
guided or prompted discovery process actively
carried out by the students. The kinds ot guid-
ance that appear to be most useful in developing
problem solving behavior are as follows:

(a) vidance that warns against using approaches
that will be unsuccessful

(b) guidance that suggests the general nature
of approaches that will be successful,
without telling the student precisely how
to solve the problem.

To illustrate these guidelines for teaching problem
solving behaVior, the relatively simple problem of
a gasolin2 engine that will not start will be dis-
cussed. Assume that the engine has recently
been operated and that no catastrophe such as total
loss of lubricating oil has occurred, so that major
mechanical difficulties such as frozen pistons or
seized bearings are not likely causes of the prob-
lem. A knowledge of the concepts an0 principles
involved in a spark ignited internal combustion
engine should enable the student to identify three
likely areas in which the problem solution might
be found: battery and starter system, fuel suNly
and carburator operation, and ignition system.
Accordingly, the student should first determine
whether the starter will turn the engine over. If
it will not, possible reasons such as a dead battery
or a faulty electrical circuit to the starter motor
should be investigated. If the engine will turn
over, attention should be directed to the other

systems. Is a spark being delivered to the spark
plugs by the ignition system? Are the spark plugs
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shorted? Is the engine out of fuel? Is fuel

getting to the carburetor? Is the fuel pump

operating? Is the choke closed (for a cold

engine)? Is there excess gasoline in the car-

buretor ("flooded")? The student will need to
understand the meanings of such questions and
know where and how to obtain the information to

answer them. Questions or prompts of various
kinds may be used to nudge the student down the
paLh to discovering the reason that the engine

will not start. Essentially, the student must
engage in the process of organizing and direct-

ing his information seeking efforts (which is
mainly a covert or internal process), and must
know what should be done if certain conditions
are found, if he or she is to develop any gen-

eralized problem solving capability in this -rea.

As a second illustration of how problem solving
may be taught, consider a problem from a very
different area, that of selecting a supervisor
for a group of workers. Problem solving in this
area would usually be tatlght by using hypothetical

cases to stimulate the covert manipulation of

concepts and principles in which the students

must engage. The students would be given infor-
mation about the kind of work done by the group
of workers, and perhaps some general restric-
tions within which the problem was to be solved.
Attention might then be directed to the question:
What do you expect the supervisor to do? Dis-

cussion of possible answers to this question
should define the concept of supervision to be

in this case. Must the supervisor be expert
crforming the work done by the workers? Does

the supervisor organize the work group and assign
work, based on requirements handed down from

higher management? Does the supervisor represent
the workers in the group to higher management
levels, arguing for them in matters that affect
the group? Etc. Attention might then be turned
to the characteristics of the candidates for the

job of supervisor. The students should 1,2 en-
couraged to obtain information on each of the
candidates that is relevant to the elements of
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e concept of supervision, and to compare the

icteristics of each candidate with performance
requirements implicit in the concept of super-

vision decided upon. The question that should
be asked (usually covertly) in making these
comparisons is "Can this candidate perform
acceptably as we expect a supervisor should?"

These two examples are relatively simple and
structured, compared to many kinds of productive

problem solving. Sometimes the manipulation of
concepts and principles must proceed over quite
uncharted ground. The important thini; in train-
ing for problem solving, however, is r-hat students
must be stimulated to engau in this manipula-
tion 'under circumstances that are similar to
those tat will be invclvd in problem solving
situations on the job.
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